Abstract-This research ranks effectiveness-related factors of virtual teams. The literature suggests various factors which could motivate or discourage management in using virtual teams versus co-located teams. Forty-eight interviews were done in petrochemical companies in Saudi Arabia. The Echo Method has been employed and eleven factors were identified. Results showed that the participants ranked efficiency and communication as first and second as a motivating factor in adopting the virtual team approach. While, the other three motivating factors which were ranked lower are flexibility, diversity and cooperation. On the other hand, the six discouraging factors (barrier) are miscommunication, scheduling preferences, unreliability of technology, incompetency of staff, varying standards and isolationist tendency. Suggestions were made to counteract the effects of the barrier-inducing factors and enhance the effects of the motivating factors.
INTRODUCTION
The drive towards speed, cost rationalization, quality of output and broad reach for dispersed market encourages organizations to consider virtual teams as an approach to organizing tasks and delivering result [32] . This paper examines the literature on this issue and performed a validation using social network survey research in identifying key factors which make virtual team deliver its promises.
The unique contribution of this work is the attempt to rank various factors as to why management would use virtual teams. Ranking the factors affecting the adoption of virtual teams is important so that the management could utilize more fully the driving factors and avoid (or use counteracting solutions) the discouraging factors.
These factors are deeply imbedded into the subconscious of the staff that one of the best ways of eliciting these factors is the use of Echo Method. Through the Echo Method, those staff was able to communicate their inner thoughts to the interviewer [25] .
The driving factors (motivator), in terms of ranking, are: efficiency, communication, flexibility of work place and time, diverse skill sets and cooperative attitudes. The discouraging factors (barrier), in terms of ranking are: miscommunication, scheduling preferences, unreliability of technology, staff incompetence, varying standards and isolationist attitudes. This paper suggests that in any undertaking utilizing the virtual team approach, the management should ensure that each member have a superior written communication skills and a tight work contract. Further, the management should have the latest update of information and communication technology infrastructures. Moreover, work procedures and decision rights should be properly documented and disseminated to all members and stakeholders.
The above-stated result of this paper is significant. By working on the inner thoughts elicited through the Echo Method, ranking them, and coupled with what are already discussed in the literature, this paper suggests a water-tight process of working with virtual teams. This paper is organized by presenting the literature review and followed by a description of the research methodology. The results of the study are then presented and discussed, together with highlighting the conclusions and managerial recommendations.
II. LITERATURE REVIEW
The literature is filled with various aspects about virtual teams. In this review, we present the current thinking about what it is, why people resorts to the use of virtual teams, what are its benefits and drawbacks.
Amidst this characterization of virtual teams, more and more organizations have used virtual team approach as a means of managing any form of undertaking, short-term as in a project, or operational, as in call-centers. Efficiency has become one of the main drivers for using virtual teams. For example, the use of virtual teams significantly reduce the time and costs incurred in travel [5, 9] . This finding has been reinforced by Ale Ebrahim who noted that within Malaysian manufacturing Small and Medium Enterprises (SMEs), virtual teams reduced research and development (R&D) costs and time [1] .
The literature further indicates that the use of virtual team reduces the cost of accommodating employees. Virtual team approach translates into less traveling as the employees are working from home. This translates into less office and parking space and in the end the company reduces its real estate expenses [3, 24] .
Aside from the economic impact, the diversity factor of virtual teams brings in a lot of benefit to the company. The dimension of virtual team gives the company wider skill set, broader cultural understanding and bigger recruitment base for talents [21, 1, 5, 13] .
Flexibility has likewise resulted from virtual teams. The ability to work beyond time, organizational constraints and locations, enhances the competitive agility of organizations [21, 26] . Further cross-territorial communication is attained by virtual teams. Since the individuals are coming from different areas, information from those areas are readily available for the virtual team [15, 31] .
While working towards a goal, the use of information and communication technologies (ICTs) form the backbone of the virtual team concept. The ICT is what makes it virtual. Email, collaborative software, video conferencing, phone and mobile devices form the basic technology support [15] . Martins [21] have asserted that the technology set used by the virtual team has a direct impact on the team's efficiency, commitment, and amount of communication and relationships among the team members. Jarvenpaa and Maznevski asserted that a mix of face-to-face interactions and ICT-based interactions is possible [14, 22] .
The permanency issue of the virtual team has been explored by various researchers [10, 18, 30] . A team who has a long-term possibility of staying together tend to perform better than a team who is there for a short time.
One key point that leads to an individual to work for the team is trust. Luo Lu [17] found that a member's trust is built if he perceives a similarity of values, attitudes and beliefs with the rest of the team. Another factor is benevolence: that is the team member believes that the other team members would like to do good to him [17] .
While trust leads to an effort to work for the team, there are other factors that lead to positive knowledge sharing attitude. Killingsworth et. al noted that trust, reciprocal benefits, enjoyment and computer experience contributes to a positive knowledge sharing attitude [16] .
Derven [11] identified four factors that lead to virtual team effectiveness. These are diversity and inclusion, purpose, people and processes. Derven asserted that a right mix of people should be attained in terms of gender, age, race, ethnicity, cultural background, education, sexual identity, orientation, values, thinking styles and others. Further, purpose should be clearly specified. People should be recruited based on requirements, relationships should we specified, and rewards and recognition should be made at an appropriate time. Finally, a formal process of governance and working together should be documented [11] .
Summarizing, the literature presents virtual teams as a group of individuals who work together towards a common purpose. Interacting through the use of information and computer technology, they work across different time zones, different places, and organizational boundaries. The virtual team might exist permanently or for a short duration. As a result of having different people of diverse backgrounds in a group, the virtual team attains significant gains in terms of efficiency, broad collection of skills, flexibility, and other capabilities. The choice of technology set affects how the team coordinates with one another. On the other hand, the virtual teams could experience multiple challenges such as miscommunications and doubts regarding ones real agenda. Issues of doubts about one another should be addressed. Trust could be enhanced by team members having similar values, attitudes and beliefs. Aside from trust, reciprocal benefits, enjoyment, and computer experience positively affects work attitudes. Further, a well specified purpose, relationships and remunerations, and work processes enhance global virtual teams. www.ijacsa.thesai.org III.
RESEARCH METHOD This study tries to identify factors that helps in the adoption of virtual team approach and which factor hinders such adoption. The management has an option of putting all staff on day one in one huge office or allow the staff to work from dispersed places. Results of this study will be useful for managers who are accountable for the attainment of result within budget.
In order to identify those factors, this study looked at the inner psychology of members of previous team members. The Echo Method reveals the interviewees' perspectives, views, and thoughts, which in turn "echo" the interviewees' unique values and beliefs with minimal research interference [25] .
The first part of Echo Method involves collecting general background information about the interviewee's current job, daily tasks/activities and role, and years of experience in the current position. The second part involves a network diagram as shown in Figure 1 . The central node represents the interviewee, and the other connected nodes represent those with whom the interviewee interacts as part of the virtual team, which can include individuals (e.g., team leader), groups (e.g., team members), and technologies (e.g., virtual team technology). In this second part, the interviewee is asked to identify behavioral examples with those nodes, for example, emailing. For such behavior, the interviewee is asked to code it as "helpful" (motivator) or "not-so-helpful" (barrier) in terms of attaining virtual team tasks. Forty eight interviews with staff working in maintaining high-technology materials and equipment were done in petrochemical companies in Saudi Arabia.
IV. RESULTS AND ANALYSIS
After the 48 interviews were conducted based on the Echo Method, all interviews were transcribed. The text was systematically coded into two groups: examples of helpful behaviors (motivator) and examples of not-so-helpful behaviors (barrier). The first step of the analysis was performed using frequency by counting the number of behaviors in each of the two categories, as shown in Figure 2 . Examples of helpful behaviors would be different skills/knowledge brought to the tasks while not-so-helpful behaviors would have loss of social contact (for example, handshakes) as its example.
Fig. 2. Frequencies of Behaviors

A. Perceived Interaction Effectiveness Ratio (IE)
An indicator of the relative effectiveness of employing virtual teams is called the perceived interaction effectiveness ratio (IE). The IE is calculated as the ratio between the numbers of helpful statements (motivator) to the number of not-so-helpful statements (barrier) [27] . This study yielded the IE ratio to be 1.48, meaning there is 1.48 helpful statements (motivator) for every 1 not-so-helpful statement (barrier).
B. Categorical Analysis
In this second step, three independent researchers analyzed the responses for over a period of two months. The analysis was iterative, and after a consensus is attained by the three researchers, the factors were identified.
In this study, the researchers classified the helpful examples (motivator) into five different factors, namely: efficiency, communication, flexibility, diversity and cooperation. On the other hand, the not-so-helpful factors (barrier) were categorized into six factors, namely: miscommunication, scheduling preferences, unreliability of technology, incompetence of staff, varying work standards, and isolationist tendencies. Efficiency is the highest ranking factor on the helpful side, accounting for 30.9% of the total number of helpful examples. It is followed by communication, which represents 23.6% of the helpful examples. Thus, together, efficiency and communication examples dominate the area of helpful factors. Flexibility, with a proportion of 21.9%, is seen as another favorable outcome of the virtual teams. Diversity, with 14.6%, is also perceived as a favorable outcome, albeit to a lesser degree. Cooperation received the lowest number of responses, comprising only 9% of the helpful examples. These results are represented across the different factors in Table 1 .
In terms of the not-so-helpful (barrier) factors, statements were classified into six factors. Table 2 shows the emerging factors, along with their frequencies, working definitions, and concrete examples. 
As illustrated in Table 2 , miscommunication is found to be the highest ranking factor, accounting for 36.4% of the not-sohelpful examples. In other words, communication issues tend to be a major issue in virtual teams. The second most prominent factor is scheduling preferences, which represents 21.5%. This factor reflects the complications and nuisances faced by the members owing to the inherent rigidity of the virtual team setting and the awkward social norms that develop around this setting. Unreliability of technology is the third largest factor, constituting 12.4% of the not-so-helpful examples. It refers to the typical unpredictability and www.ijacsa.thesai.org unreliability associated with technology. In contrast, isolationist tendency is the least noticeable category, representing 9.1% of the total not-so-helpful responses.
V. DISCUSSION
This section discusses the perceived interaction effectiveness ratio, as well as motivators and barriers to the implementation of virtual teams.
A. Perceived Interaction Effectiveness Ratio (IE)
The interaction effectiveness (IE) ratio was used to identify the perception of virtual team effectiveness based on concrete examples of helpful (motivator) and not-so-helpful (barrier) behaviors from a task-related social networking perspective. The IE ratio was found to be above 1 (1.47), which indicates that the virtual team environment is producing more helpful than not-so-helpful behaviors. This indicates that the virtual team approach is useful but not a panacea.
B. Virtual Team Motivators
Based on the data gathered, efficiency (31%) is the strongest driver of why management chooses to use the virtual team approach. This is probably due to the ease of communicating (24%) and flexibility of identifying work place and work schedule (22%). Since most undertakings have a specific target and goal, diversity came fourth (15%). It would be a different case if the goal is vague, and, therefore, a large set of knowledge is needed to be ready for deployment. Finally, cooperation came last (9%). Since members of the team needed to generate their work based on a particular work assignment, cooperation is rarely an issue.
The second driving force in the adoption of virtual team is communication (23.6%). There is a general appreciation for the use of virtual teams as ease of communication generally leads to overall efficiency. This finding is consistent with previous studies on communication within virtual teams [24, 29] .
The third ranking factor is the flexibility of work place and schedule. This accounts for 21.9% of the total helpful examples. This finding is consistent with former studies [10, 13, 21] .
The fourth ranking factor is the diversity of skill sets. This was mentioned 15% of the responses. As the organizational goals are normally well-written out, there is no need to have on broad set of knowledge possessed by different people.
Finally, the last ranking factor is cooperation. This was mentioned 9% only. This might be due to the fact that many of the work contracts are well specified and therefore, there is no need for each team members to cooperate and give in during decision making.
C. Virtual Team Barriers
On the other hand, various discouraging factors (barrier) exist. At the top of the list is miscommunication, particularly verbal communication. This was mentioned 36.4% of the example statements. Many of the responses were identifying the lack of body language and hard-to-understand accents.
The second ranked discouraging factor (barrier) is scheduling preferences, which stood at 21.5%. Due to the different time zones, many of the team members would want to meet-on-line at their convenience.
The third ranked discouraging factor (barrier) is unreliable technology which was mentioned at 12.4%. This is brought about by financial constraints in most situations, but also caused by lack of knowledge of what type of technology is possible.
The fourth discouraging factor (barrier) is staff incompetence, which was mentioned 17% of the time. This is attributed to the loose recruitment requirements specification. Upon recruitment, specific work output has to be specified, and specific brand of technology also has to be known.
The fifth discouraging factor (barrier) is varying standards, which was mentioned at 9.1%. People with diverse cultural and educational background have different notion of what is normal. This too could be due to loose requirements specification.
The last, isolationist tendency is calculated at 9.1%. This is the least discouraging factor (barrier) as there are only few moments where a team member is asked to get out of his area of work to help out on a specific issue.
VI. CONCLUSION AND RECOMMENDATIONS
This study has shown the rankings of various factors as to why the decision makers in an organization would opt for virtual team as a management approach. This is even reinforced by the greater than one interaction effectiveness (IE) ratio, indicating that virtual team carries so much promise.
Given a macro view of the results, and the corresponding review of literature, it shows that efficiency, doing more with less, is the primary driving force in adopting virtual teams. However, communicating with one another seems to be both a driving force as it is a discouraging factor (barrier). In order for this recommendation to be universal, it is recommended that written communication skills among team members be favored over verbal communication skills. In fact, if it is possible, form-based work-flows be used to coordinate various team members.
Moreover, due to the wide source of talents and skills, it is necessary to have a specific and tighter work contract be written out for each team member, including sample of work. In this case, each team member is fully aware of what is expected from him in terms of level of quality, quantity and turn-around time. Further, work procedures and decision rights should be properly spelt out and disseminated among team members and stakeholders. In this case, work responsibility is fully addressed.
Finally, the information and communication technology infrastructure should be properly updated. As much as possible, its fullest potential should be disseminated to the team members, and all team members should be using the full features of the technology deployed.
